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AUTHORS : Chomiak, Jerzy; Kowalewicz, Andrzvj; - Masters of Engineering 
TITLE: Application of Hydraulic Analogy in Quantitative Investigation of ° 
Gas Dynamics 


PERIODICAL: Technika Lotnicza, 1960, No. 3, pp. 66 - 77 


TEXT: The authors describe various methods of applying the hydraulic anal- 
ogy. After an explanation of symbols used, investigations based on adequate e- 
quations of the following problems are described: data obtained by the hydraulic 
analogy on single and double-dimension flows, based on isentropic gases and hy- 
draulic gases; the influence of the adhesion of liquids on results obtained by 
the hydraulic analogy method: the dissipation of energy caused by the adhesion: 
influence of the vertical speed acceleration on the surface stress of hydraulic 
analogy; hydraulic shock waves and ths analogy of the gas flow; basic elements 
and sizes of water channels and measurements of shallow water in channels. Lab- 
oratory tests on water channel models by visuil methods are briefly described. 
There are 20 figures and 39 references: 26 English, 4 Soviet, 4 Polish, 3 Gemmen 
and 2 French. 
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Kowalewiez, Andrzej, Master of Engineering 


Cane 


TITLE; Operation of inlet diffusers under various conditions - Part I 
PERIODICAL:  Technika Lotniéza, no. 5, 1960, 135 - 140 


TEXT: Tis is the first part of an article dealing with=the important 

effect of inlet diffusers in connection withtthe speed increase of supersonic 

jets; this effect 1s not limited only to the air flow of the jet engine, ‘The 

author explains and derives equations for the functions facilitating the effect 

of diffusors on the air flow; for the relation between Mach Number, critical 

Mach and the indefinite exit rate; for diffusors without nose cone in case of 
normal shock wave, at subsonic and supersonic speed; for aiffusors with nose L 
cones at Mach, critical, and super-critical Mach conditions. The article will 

be continued, There are 11 figures, 


ASSOCIATION: Instytut Lotnictwa ( Aeronautical Institute) 
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D2 D305 
th, vilo a 
AUTHOR : Kowalewicz, Andrzej, Master of Engineering 


TITLE: Inlet diffusers operation in variable conditions, 
Part II 


PERIODICAL: Technika lotnicza, no. 6, 1960, 165-169 


TEXT: The author discusses non-stable cases of the flow through 
diffusers. Two kinds of oscillatory flows through a diffuser are 
distinguished, one of high frequency and small amplitude and one of 
comparatively low frequency and large amplitude. The first one does 
not affect the work of a through flow engine, the second called 
"buzz" is dangerous because it produces periodic changes of thrust 
of the engine and may cause its extinction. The following discuss- 
ions refer to steady, supersonic flows through diffusers with coni- 
cal central bodies, for which the varying conditions are obtained 
by throttling the flow at the outlet. High frequency oscillations 
are predominant at the throttled position, "buzz" occurs when 
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Inlet diffusers operation... D219/D305 h 
throttling is reduced. Pressure oscillograms by Dailey obtained 

from a diffusor are shown. High frequency oscillations are briefly 
analyzed. They are of the order of “00-900 Hz. High frequencies 
(~1400 Hz) were also observed to occur concurrently with low fre- 
quencies (order 120-160 Hz). Their occurrence is ascribed to the 
vorticity of flow caused by the intake of the diffuser. Analysis 

of "buzz" follows. Its cycle is described. Shock wave at the in- 

let moves upstream at fairly rapid rate. This causes a fall in 
diffuser flow output and induces high frequency escillations and 

fall in pressure behind the wave. After reaching its external posi- 
tion, it starts moving back at a slower rate than upstream. High 
frequency oscillations die out and pressure and flow output in- 

crease, The flow now has a quasi-stable character. The new cycle 

of "buzz"! is started by the destroyed mass flow equilibrium. ‘The 
variation of frequency of oscillations for constant Mach numbers 

weret. throttling conditions is shown as well as the intensity of 
oscillations w.r.t. throttling conditions. The author proceeds to 
explain causes and the theory of "buzz" by reference to Western 
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suthors. The effect of burning ful at the outlet of tha 'ifluserc 
is to facilitate the occurrence of "huss". In tun, "buss | in that 
part of the cycle when the pressure in the diffuser fella, has a 
tendency to extinguish the flame. a method of stabilizing, the iniet 
shock wave is to introduce a ring at the inlet ~ the graph ‘of the 
pressure recovery coefficient for a disifuner with avd without the 
ring is shown in Fig. 18'- or to regulate the cross-sectional areas 
_ of the diffuser. . Finally the author describes the characteristics 
-of a diffuser as a part of a flow through the engines and fllustra- 
tes it graphically.: There are 9 figures and 15 non-Soviet-bloc 
references. ‘The 4 most recent references to inglish-lLangunge pub-. 
.. Lications read as: follows: 8. Herman: Supersonic Inlet Diffusers 

i and Introduction’ to Internal Aerodynamics, Honeywell, 1956; R.R. 

Jamison: Ram Jets, Journal of the Royal Aeron, Soc. Sune 1957; 

robert: Ram Jets, Journal of the Royal aeron. Soc, March 1958; 
L), Wyatt: A Review of Supersonic Air Intake Problems, Air Intake 
Vroblems in:Supersonic Propulsion, Pergamon Press, 1958. 
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AUTHOR: Kowalewicz, Andrzej (Warsaw) 
a a 


TITLE: Analysis of non-linear pressure oscillations 
appearing during combustion 


PERIODICAL: Archiwum budowy maszyn, v. 8, no. 4, 1961, 263 — 271 


tEXT; This article is a continuation of the author's previous ana- 
iysis (itef., 10: Stability Problem of the Flow with Combustion in 
Variable-area duct. IARS, April 1961). Longitudinal oscillations 
are considered only. the flow is defined by the equation of conti- 
nuity 

q 


1 
ae (pf) + ay 
the equation of motion 


(puf ) = 0, (1) 


and the energy 
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AUTHOR: Kowalewicz, Andrzej 
Ree Ma pithy sensed Peer 
TITLE: Graphical method of computing a ramjet engine 


PERIODICAL: Referativnyy zhurnal. Mekhanika, no. 5, 1962, 47, 
abstract, 5B286 (Prace Inst. lotn. 1960, no. 11, 3~19) 


TEXT: A grapnical method is proposed of computing the parameters 

of a ramjet engine and its high velocity characteristics in the ran- 
ge M = 0.5 — 4.0. The method is based on the use of the experimen- 
tal characteristics of ramjet engine elements. The method proposed 
is anaes by an example. [Abstractor's note: Complete transla- 
tion J. : 
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ds i ag wy 2 dw : 
pt Se = ae (A ae) ~ pig)” - 08 ag = % (3) 
u - velocity, P - pressure, — — density, 8 - entropy, T - absolute 
temperature, Q - quantity of heat evoived during combustion of unit 
mass of mixture, w - exhaust gas content in the toal mass of gas 
undergoing combustion, p" = (3/4 p+ 1/5) (2p + >”) - coefficient of 
dynamics viscosity as given by We Hayes (y and % - first and second 
coefficients of viscosity), 4 ~ coefficient of heat conductivity. 
Assumptions made are: Velocity of combustion dw/dt = ¢(w, P, ele- 
ment of fluid), one-dimensional flow of compressible heat conduc- 
ting gas, constant coetficient of viscosity p", entropy increase 
due to viscosity and conductivity negligible as compared with cn- 
tropy increase due to combustion. By Euler's and Lagrange's trans- 
formations of Eqs. 1, 2, 3, the author derives the final general 
tormula for the analyzed process of combustion -_. 
OP __ prt eP oP oP 
ot Sa — AP Ap Se = (bP Sp — Be) 5+ 
k+1 w 
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\ 
Pele 1—k 1 [oP St Pe LY foe 
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of yy ft at of 1 de ae 
+ oye earner Tamas ‘wo P dp op|- 


2f oP of ft + al 

aye (ae Bp oy ae ‘dp ow oy / 
The constituent terms of simplified torm of this equation for the 
non-viscous flow (p" = 0) - 


Po k+1 wm {oP 
oP p" Wk _ OF Wm oF 4 ( ii) = ; 
4 oe ape = (FPSB 1) BY) can k P (17 b) 


(2, am apap” af ae Fs -((7)) x 


Card 3/4 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000825710( 


"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000825710 


29277 p/032/61/008/003/002/004 
Analysis of non-linear pressure ... D265/D301 


are discussed in detail and interpreted as induced or damped pres- 
sure oscillations of high and low frequencies, appearing © ring 
combustion, and the mutual interaction between the combus:. -n pro~ 
cess and pressure oscillation. the main conclusion draym irom liq. 
(17 b) is the inevitable appearance of pressurecscillations during 
the combustion process. Finally the evaluetion of the order of mage. 
nitude of each term of Tq. (1/ b) is effected. there are 12 refe- 
reneces: 1 Soviet-bloc and 11 non-Soviet-bloc. the references to 
the 4 most recent English-language publications read as follows: 
G. Rosen: Exact solutions for the one-dimensional viscous flow of 
a perfect gas: the physics of fluids, March-April 1960; Lb. Crocco, 
I. Gray and D.¥. Harrie, Yheory’ of liquid propellant rocket con- 
pustion instability and its experimental verification; tARS, He- 
bruary 1460; G. Rosen, Non-linear pressure oscillations in a com— 
bustion field LARS April 1960; A. Kowalewicz, Stability problem of 
the tlow with combustion in variabie-area duct, LARS April L961. 


SUBMITTED: January 1961 
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Approximate analysis of the flow stability tHRoeeh a normal shock 
diffuser, Inst lotn prace no.203 3847 "63. 
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ACCESSION NR: AP4034602 "2/0036 /84/000/008/0249/0249 | 
| AUTHOR: Kowalewloz, Andrsej (Doctor, Engineer) 


| PITLEs Analysis of stability of flow through.a diffuser with Perpendicular shook. 


wave 
SOURCE: Przeglad mechaniozny, no. 8, 1964, 249 , a 


TOPIC TAGS: shook wave diffuser, aircraft engine diffuser, flow, flow stability, 
‘gas flow, inviscid gas flow, aerodynanios, ramjet, ramjet diffuser, airoraft engine -. 


ABSTRACT: A theoretical method for computing the resonance frequencies and damping | 
ooofficiont was developed, and an analysis of the flow stability through a diffuser ! 
was carried oute A perturbation method with consideration of contraction of the 
flow before the diffuser's intake section, widening of the diffuser throat, and Maoh 
number for unperturbed flow was also developed. Study was based on a one-dimen- 
sional model of non-heat~conducting inviscid gase Study confirmed that flow is 
stable within the examined range of Mach numbers fraa 1 to 205, as well aa for 
arbitrary flow contraction at diffuser intake and arbitrary widening of the diffuser 
throat. Exporimental verification of the promises was carried out by comparing 
experimental and theoretioal resultse The theoretical conolusions were confirmed by 


cord V2 | ‘ (Sunt cusottpstceesterere ur ert a 
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ACCESSION NR: AP4034802 


tests in a supersonic wind tunnel. Results wre in qualitative and quantitative 
sense and encompassed a wide range of throat openings. Additional information con- .. 
cerning the flow rates close to sero was also obtained. Complementary tests carried 
out in a water conduit indicated that pulsations during the flow of “shallow water" 
through the diffuser have an analogous character. The study has an important 
technical aspeot in that it permits a proper selection of the conditions for coop- 
eration of the diffuser with the renjot combustion: chambers - meres erte has: no 
graphioge 


ASSOSIATION? Politechnika Waresewske Katedra wacoapeeais face Polytechnic, 


Department of Aerodynamics) a 
SUBMITTED: “11Dec63 ‘DAME ACQs ltayte Bates 00 
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KOWALEWICZ, Andrzej (Warsaw) 
= The flow tirdugh a transsonic diffuser with central spear. Archiw 
bud magazyn 12 no,1:141-147 165. 


1. Submitted February 1964. 
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AUTITIOR; Kowalewicz, Andrzej --_Kovalevich, A. (Doctor of engineering) 
J AS a Nolo) Ocha 


ORG: Institute of Aviation, Warsaw (Instytut Lotnictwa) 38. 


/ Ps 
TITLE: Analysis of the applicability of Ranque tubes for gas cooling 


TORIC VAGS: vortex tube, heat exchanger, Ranque tube, gas cooling, vortex © 
tube pas cooling/Ranque effect 

a 
ABSTRACT: The performance characteristics of a vortex tube with or without 
initial heat exchanger were analyzed theoretically. General relationships for the 
temperatures of gas after cooling, and the temperatures of characteristic sections 
of a system composed of an initial heat exchanger and a vortex tube were given, 
True cooling performance of the tube was compared with that of a throttling valve, 
or aturbine compressor. The paper contains also a survey of industrial uses of 
the vortex tube, and publications concerning the Ranque effect. Studies at the | 
Institute of Aviation at the present time, as requested by the Union of the Petroleum 


Industry concern use of vortex tubes in natural gas cooling for separation of 
[Gord 1/2 ‘UDC; 536, 24:621, 56 


{ 

{ 

| 

| 

SOURCE: Warsaw. Instytut Lotnictwa. Prace, no, 26, 1966, 62-67 | 
| 
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_L 09027-67 i ae eT 

; ACC NR: ATG033639 | 

| water and heavy hydrocarbons, Ranque tubes are used in the SSSR palaopaeeie | 
during natural gas processing. The paper was approved by Jan igo _ = 
of Engineering. Orig. art. has: 8 figures, 1 table, and 10 formulas. [Based o 
author's abstract] 
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KOWALEWSKA, A. 
Effect of additional oxygen on the antibacterial action o ln ee 
of quinophenols, Acta poloniae pharm. 9 no,3:197-212 1952. Cl 23:2) 


h Of_the Institute of Pharmaceutical Chemistry (Head--Prof, Poguéliss 
Bobranski, M.D.) of Wroclaw Medical Acadeny, 
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KOWARZYKOWA, Zofias ZARZYCKI, Jan; KOWALEWSKA, Danuta; CZECHOWICZ, 
Kazimierz; PERYI, Alina. SS 


Attempted application of cytochemical reactions in cultivated 
heart fragments. Postepy hig. med. doaw. 16 no,1:135-138 '62, 


1, 2 Pracowni Hodowli Tkanek Instytutu Imminologii i Terapii 
Deswiadczalnej PAN im. L. Hirszfelda we Wroclawiu Kierownik: 


prof. dr Z.Kowarzykowa. 
(HEART anat & histol) (TISSUE CULTURE) 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000825710C 


"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000825710 


.  KOWALEWSKA, Danuta 
Observa 
dogWe 17 noe63709+717 + N-D'63, 


a Z Zakladu Patofizjologii Imstytutu Immmologii i Terapil 
Doswiadezalnej PAN im. L.Hirszfelda we Wroclawius kierowniks 


prof.dr. H,Kowarzyk. 
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KOWARZYKOWA, Zofia; ZARZYCKI, Jan; KARPIAK, Stanislaw E.; KOWALEWSKA, Danutas 
KOCHMAN, Marian; PERYT, Alina; CZECHOWIC? , Kazimierz, 
hi . 
The metabolic gradient in the development of embryonic chick haat te 
Acta medePol, 4 noe4s351-360 '63. 


™ 
1. Inatitute of Immunology and Experimental Therepy, Polish Acadony 
of Sciences, Wroclaw. Direytor: S. Slopek. 
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| POLAND 

. KOWARZYKOWA, Zofia, ZABRZYCKI, Jan, KARPIAM, Stenialny F,, 
KOWALEWSKA, Danuta, PERYT, Alina, and CZECHOWECZ, Kani rag. 

: fnstituto of Immunology and Exporimontal Thorapy (Instytut 
Immunologii 4 Torapii Doswiadzalnej) im, L. Hirssfolds, PAN 
(Polska Akadomia Nauk, Polish Academy of Solonocsa], ‘'scolaw 


“Metabolio Gradient in the Embryo Hoart,” 


Warsaw, Postopy Higiony i Nodyoyny Doswiadozainoj, Vol 17, 
No 1=2, 63, pp 207-208, 


Abstraot: Preliminary roport, Comparative studios of the 
PAS reaction in aurloular and ventrioular tissues of the 
chick embryo heart in vitro led to differential studies of 
the carbohydrate metabolism in pulps and extracts of these 
tissues.: Bioohemioal determinations revealed a metabolio . 
gradient, not previously noted to the knowledge of the 
authors. The five (5) references contain three (3) In- | 
g@lish and two (2) Polish sources. . | : 
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KOWALEWSKA,..Danu ta, Tissue Culture Laboratory (Pracowmia 


Hodo wli Tkanek), Department of Pat ysiology 

( Zaklad patofizjologii) F 3 d Ex- 
perimental Th (Insty tut i j wiad- 
ezalnej) im. Le 

Polish Academy of Sciences] in Wroclaw 


"influence of PH of Medium on Multiplication and Ultra- 
structure of He-La Cells in vitro." 


Warsaw, Postepy Higieny i Medycyny Doswiadezaine), Vol 17, 
No 1-2, 63, PP 209-221. 


or reports results of study showing that the 
e-La cell growth is 7. 5amTeke First period 
ariation in pH, 
y alkalinity. 
f the 
which appear and 
cytoplasm wnen grown wi 
presence of channels in the coll nuc 
conditions of initial aoidity. One Polis 
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no.32:1241-1244 8 Ag 60. 


1. °Z Kliniki Diagnostyki Chorob Dzieciecych A.Mo W Warszawie, kierownik: 
prof. dr med. Z.Lejmbach, Z Zakladu Radiologii Pediatrycznej, kierownik: 
prof. dr med. K.Rowinski i 2 Kliniki Chirurgii Dzieciecej A.M. w 
Warszawie, keirownik; prof. dr med. J.Kossakowski; Oddzial, ul. 
Dzialdowska 1; kierownik Oddzialu: dr med. T.Hroboni. 
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A ease of Ellis-Van Creveld syndrome (aonerosee ene rivet 
dysplasia). Pol. przegl. raiol. 28 no.2:109-117 Hr-fn fot. 


1. 2 Kliniki Chirurgii Daieciece) hkeademii i 
ezawie (Kieromik: prov. dr. med. deb 
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Behavior of the L3wyS relay during ‘a two-phase snort circuit after 
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187 My '63. a 
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TUSZKIEWICZ, Alfred Roman; KOWALEWSKI, Jan; KOZYRSKA, Halina. 


Leukergy in chronic circulatory insufficiency. Kardiol.polska 
1 no.l-2:70~-73 1954. 
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Leukergy in disyases of the liver and the biliary tract, Polakie 
arch,med,wewn., 25 no.3a:629-631 '55, 


1. II Klinike Chorob Wewnetrznych AM w Lublinie, Kierownik: prof 
dr med, A,B, Tuszkiewics, 
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KOWALEWSKI, Jan 
ACTH and cortisone in internal diseases. Poleki tygod. lek. 
12 no.11:401~-408 11 Mar 57. 


1. (Z If Kiiniki Chorob Wewnetrznych A.M. w Lublinie: kierownik: 
prof. dr. med. A.R. Tusskiewice). Adres: Imblin, II. Klin. Chor, 
Wewn., A.M., ul. Stassica 16, 
(ACTH, therapsutic use, 
review (Pol) ) 
(CORTISONE, therapeutic use, 
review (Pol)) 
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KOWALEWSKI, J.; RYBICKA-STRYJECKA, 2. 


Case of pulmorary and intestinal strongyleidiasis, Wiadomosci parazyt., 
Warsz. 4 no.5-6:521-522 1958. 
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(STRONGYLOIDIASIS, case reports, 
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(LUNG DISEASES, case reports, 
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(INTESTINES, dis, 
strongyloidiasis, with vulm. involvement (Pol)) 
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A cage of acquired and congenital hemolytic anemia. Polski tygod. 
lek. 14 no.3421578-1580 24 Aug 59. 


1. (Z2 I Kliniki Choroh Wewn. A. M. w Iudlinie; kierownik: vrof. dr 
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Marchiafava-Micheli disease (nocturnal paroxysmal homoglobinuria). 
Polskie arch.med.wewnetrs. 29 no.12: 1669-1676 '59. 
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KOWALEWSKI, Jan 


_ ACTH and corticosteroids in the treatment of malignant. granuloma, 
Polski tygod.lek. 15 no.4#5:1730-1732 7 B '60. 
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__ KOWALEWSKI, Jan; ZATONSKA, Izabela 
Side effects and complications during the course of ACTH and 
corticosteroid therapy according to data of the 2d Clinic of 
Internal Diseases of the Academy of Medicine in Lublin, Polskie 
arch, med, wewnetrs. 30 no.10:1285-1290 '60. 
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‘ta Gase of Medullary Leukemia with Skin ana Extensive 
Bone Alterations'' 


Krakow £528 iad Lekarski, Vol 18, No 12, 62, PP 474-478. 


Mostract: /Authore' Englich summary modified? Case report 
of medullary Leukemia, which at first was clinically and 
hematologically enronic, having then passed quickly into 
an acute form. Interesting in this case were the formation 
of leukemic ‘infiltrations in the skin and extemsive changes 
4n the bone system, which had the character of a multifocal 
atrophy of bone tiseue. These bone alterations which asa 
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Krakow Przeclad Lekarski, Vol 18, No 12, 62, pp 474- 
Ly ds) (continued). 


very rarely in medullary leukemias in adults, were the 
cause of disturbances in caloilum phosphate metabolian 
together with the fornation of caloium metastases in 
kidneys. The treatment, at first with Myleran, and after- 
wards during tne axacerbation of the diseass, with Pred- 
nisolon and Purinethol did not influence in any way the 
course of the disease and did not contribute to the pro- 
longation of the vatient's life. 
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KOWALENSKI, Jan; TOIASZEWSKI, Jeremiasz; SZYSZKO, Bozena 


Haptoglobin in diseases of the liver and biliary tract, Pol. 
arch. med. wewnet. 34 no.12:1611~1616 '64. 
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Lublinie (Kierownik: prof..dr. med, A.R. Tuszkiewicz); z 
Centralengo Iaboratorium PSK Nr. 1 w Lublinie (Kierowiks 
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Kkademii Medycznej w Lublinie (Kierowik: dr. med. 

K. Rciacat2) 
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KOWALEWSKT, Jan; TOMASZEWSKT, Jeremiasz 
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Observations dn the side effects of ACTH and corticoids. Ann. 
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KOWALEWSKI, Janj TUSZKIEWICZ, Maria; GUTKA, Anna; PLESZCZYNSKA, Ewa 


Ampicillin -~- a wide~spectrun i 
penicillin in the treatment of 
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KOWALEWSKI, K. 
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A technical conference in Katowice. p. 388. 
(PRZEGLAD GECDEZYJNY. Vol. 12, no. 10, Oct. 1956, Poland) 


50: Monthly List of East European Accessions (EEAL) LC, Vol. 6, no. 6, June 1957, Unel. 
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KOWALEWSKI, KAZIMIERZ, 


Trzeciorzed Polski poludniowej. Warazawa, ‘lydawn. Geoloricazno, (Ware 
saw. Panstwowy Instybut Geologiczny, Bluletyn, 119) (Tertiary formation of 
southern Poland. 1st ed. French and Russian summaries. bibl., diagrs. (in 
pocket), tables) 
Vol. 1. (Straitigraphy of the Tertia 
Gory Swietokrzyskie and Roztocze) 


Pt. 1. (Tertiary formation in the northern area of the Sandomierz Basin) 
1957. 12h p. 


ry formation of the southern limit of 
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KOWALEWSKI, K. 
GEOGRAPHY & GEOLOGY 
Periodicals KWARTALNIK GEOLOGICZNY. Vol.2, no. 1, 1958. 


KOWALEWSKT, K. Stratigraphy of the Miocene in southern Poland with 
special consideration of the southern borders of the Gory 
Swietokrzyskie. p.3. 
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KOWALEWSKI, Kazinters 
The age of the Korytnica loams jin the light of the most recent 
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6 noe2:391 '62, 
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KOWALEWSKI, Kazimierz (Gdansk) 
6 CO OIL Ig 


ein 


Ways of improving the economics of construction enterprises, 
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AKUSTYKA. (Universytet im. Adama Mickiewicza w Poznanfu) Poznan. (Papers 
on acoustics issued by Adam Mickiewicz University in Poznan; with English 
summaries.) 

Krutkov's theory of the tensor of the stress function. p. 61. 
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Monthly List of East European Acessions (FEAI), LC, Vol. 8, No.3, March 1959 
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: BO018 
The Theory of Magnetio Anisotropy of Ferromagnetic Crystals ¥ 
pated rt — antenna ean 


Kowalewski, Leon Berean 2/011 004/008 
—— BOOO 


, 
i 


Aota Physica Polonioa, 1960, Yol 19, Nr 1, pp 59-84 (Poland) 


The author calculates the anisotropic portion of the free energy of 
ferromagnetio hexagonal and oubio orystals; sinoe all external 
tensions and spontaneous magnetostriotion are neglected, this anigo- 
tropic portion is determined by the orystallographical symmetry of 
the lattioe; here it is termed magnetoorystalline anisotropio energy. 
An exaot caloulation of this quantity may be performed by the methods 
worked out by Bogoliubov and Tiablikov, Holstein and Primakoff. 
Vonsovski et al. pointed out that magnetic energy consists of a 
quasiclassioal and an exchange part. In this paper, however, quasi- 
Classical multipole interactions (long-range interactions) are 
neglected since they do not Play an important part in the problem of 
magnetio anisotropy. For hig calculations the author takes into 
account only the dipole-dipole and quadrupole-quadrupole magnetic 
exchange coupling. First, the Kamiltonian igs written down. A calcula- 
tion of its eigenvalues follows. Then, the energy levels at 0°% are 
determined for crystals with oubic (simple, body-centered and face~ 
centered) lattice as well as with simple and closely packed hexagona 
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The Theory of Magnetic Anisotropy of Ferromagnetic P/045/60/019/01/004/008 

Crystals BO18/B000 
lattice. It is assumed that the crystal in its lowest energy state 
is magnetized to saturation. In the case of cubic crystals the 
direction of easy magnetization depends on the sign of the quadrupole 
interaction coefficient Q. If in the case of simple hexagonal 
orystals only the six nearest neighbors in the base plane are taken 
into account, the direction of easiest magnetization is perpendicular 
to the o~axis, and a oonsideration of the two neighbors on the o-axis 
above and below the base plane causes a rise in the minimum crystal 
energy for the direction of easy magnetization. In a closely packed 
hexagonal lattice, however, the direotion of easiest magnetization 
leans over toward the hexagonal axis when all the twelve nearest 
neighbors are taken into account. Spin, influence of more distant 
neighbors and hexapole interactions determine whether the direction 
of easiest magnetization lies along the c-axis or deviates from it. 
The influence of a magnetic field upon the direotion of spontaneous 
magnetization at O°K is disoussed, and the dispersion formulas are 
calculated in consideration of the nearest neighbors only. A formula 
for the free energ} is derived ard then employed in calculating the 
free energy of a simple cubic lettice as an example. In conclusion, 
the author thanks Professor Dr- §. Szczeniowski for his advice, dis- 


cussion, and supervision of tn:.gs work. There are 2 figures, 6 tableg ; 
Card 2/3 and 19 references, 9(8) of which are Soviet. (AR 
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AUTHOR: Kowalewski, Leon : 


’ 


TITLE: Dispersion formula in ferrites ‘with spinel structures 


& 


PERIODICAL; Acta Physica Polonica, v. 20, no. 8, 1961, Siaecte 


TEXT; The author aaa errors in the papers of Kaplan, .. i. 


ad 14: Phys. Rev., 109, 782 (1958)) and‘ Vonsovskiy, 3S. V., Sedov,Y. M., 
Ref. 3: Izv. Akad. Nauk. SSSR, Ser. fiz., 18, 319 (1954)). In an 


earlier paper (Kowelewski, ‘L., Acta phys. Polon., 20, (1961)) the author 
pointed to errors in Ref. 3; T. A. Kaplan (Ref. 1) suspects. that the ° 


Hamiltonian is differentiated under ‘the assumption of equal spin-wave 
amplitudes on the sites A and equal amplitudes on the sites B as well as 
of equal Spir. quantum numbers-for all sites. The assumption of equal 
spin-wave amplitudes in the equations of motion lead, according to 
Kaplan, to a quadratic dispersion law. The author demonstrates that’ 


linear dispersion law in Ref. 5. also follows from his formalism if the ~f 
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after the proper corrections, the assumption of .equal amplitudes, either 
in the Hamiltonian or in the equations of motion in the ferrimagnetic 
case, lead to the quadratic dispersion law, in the antiferromagnetic case 
to a linear dispersion law. Instead of equation (K.3) from Kaplan's 
paper the author writes .. 


s4 —(s#*)2 — (S7?)? 

As, i i 

Sf 544s (1). 
s? (SP)? — (57)? 

. ~ 258 ~—ee- 7 . 

Assuming equal amplitudes in the Hamiltonian, the transformations which 

lead to the reciprocal lattice then have the forn : 


Moira (ny) =) / a) JR theo PAR) o> 
, RK ft 


sian) = V3 ea » e-R-Ho Q4(R) 


SPty 3 98 
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SOFC =— /&, ¥ e-tB-then pag 
[72 (n)] = ] / = Yee ghia, 


4 


and seexseacne Eq. (K.24) 
Ae eis wrens Pe (Qe (GH ae oe 7 


zeny + (ey + (O84 (>) 4, 


geared peta onsen 


Bae + | aoe ae 
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is obtained. The equations of motion have the form 
. Otte APAt— yP8*: PA Agar 20, 
Q4~ = APA~ 4. PPM, PA AQ4= 99>, : a 
W Germ apie pH, Bh 0M om, 
Qt BP GP Bagh 204 


Yy 
ales te 
The normal modes are obtained from 


Are — wo, (4 B) _|4-mee | Ate, £4 
Te aa- B), By — a8 | “| 4-8-0] [Fx ~B+o 
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The exact solutions are 
| ao, =4[4 — B+ V+ Bay 
4 ay HB ~ A+ VAT BR (5). 


heaumine equal spin-wave agplitudes on the sites A and equal amplitudes 
on the sites B in Eq.(K.37), 


Oat = AP4At — V2 yP*, pat AQ4+ _ YB 70", 
QA m= APA~ 4. V2 yPB~, PA~ me — AQA~ 4. V2.0", 


Qa+ = BPS+ — yee | PB+ os — BQB+ ~ Fg 10" 


: % cam | ' 
G8 = BPP + TagPe, BR = — BOM tex, 
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holds. For long spin-vaves 
w = 650 + 38 gshshg"! (ax)? 


ms ag BB gg hgBan! (ax)? (7) 
pe a8 A CB 
holds where g=2S -§8 . For - ae ’ 


= 6JS +46 2 3s(ax)? 


- 33 eee : - (8) 


= 28 (antiterronagnetic case) a, = =. iY 33 JS? -ak (9). 
Substituting Eq. Nas 5) from Kaplan's paper for (1) a pheas dispersion law - 


is obtained for sf = 282 +1. Assuming equal amplitudes in Kaplan's . 
Hamiltonian Eq. (K.24) one should obtain a Hamiltonian similar to the 
Hamiltonian (3). However, instead of A/2 there would be_A, instead of 
B/2, 2B and insteae'of y/2{2, y. If, in (5), 2A, 4B, 2\2y are substituted © 
for A, B, y respectively and if only low values of K are considered, 8 


5 


eae for ng 
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linear dispersion law is obtained: W, = W, = ¥33 JSeaK. Thus, it appears 
that the error of 7, A, Kaplan is due to the incorrect a 
equal spin-wave amplitudes on the sites 

formula (K.24). The author thanks 


waki for helpful 
discussions. There are 3 references: 2 Soviet-bloc and 


1 non-Soviet-bloc, 


ASSOCIATION: Department of Theoretical 


Physics, Adam Mickiewicz 
University, Poznan 


SUBMITTED; March 11, 1961 
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TITLE: Spin-wave theory of MeFe,0, ferrite. Part I. 


PERIODICAL: Acta Physica Polonioa, v. 21, no. 2, 1962, 121 - 129 


TEXT: Basing in part on the theory of Tyablikov, S. V. (Fiz. Metal. i 
Metallovedeniye, 2, 193 (1956); ibid., 3, 3 (1956); ibid., 8, 152 (1959)), 
the author presents the spin-wave theory of a ferrite with normal spinel 
structure. If N denotes the total number of magnetic ions, then n/3 ions 
are in the so-called tetrahedral (A) position and 2N/4 in the octahedral 
(B) position. The spinel lattice consits of six translational sublattices. 
The amplitudes of the spin waves are assumed to be different at lattice 
points belonging to different translational sublattices. The sublattices 
A and B are taken to be ferromagnetic sublattices with antiparallel 
directions of magnetization. The calculations are carried out in a spin 
representation directed along the external magnetic field and inclined at 
an arbitrary angle to the crystallographic axes. The Hamiltonian of the 
system is formulated, and the spin operators are replaced by Bose's 


ee The total Hamiltonian is obtained by introducing the simpli- 
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than the respective quantities obtained by Kaplan. The dispersion rela- 
tions are quadratic for 8mall values of the wave vector. At last, the 
Hamiltonian and the dispersion relations are derived on the assumption 
that the amplitudes of the Spin waves are equal at all tetrahedral and 
octahedral Sites, but different at either type of Site. Professor 

S. Szezeniowski is thanked for discussions. There are 1 figure and 

10 referenceg: 9 Soviet-bloc and 1 non-Soviet-bloc. The reference to the 
English-language Publication reads as follows: Kaplan, 1, Ae, Phys. Rev., 
109, 782 (1958), 


ASSOCIATION: Department of Theoretical Physics, Adam Mickiewicz Universi- 
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AUTHOR: Kowalewski, Laon 


- TITLE: — Characteristic and free energies of spin waves in 
single~domain ferromagnetic single crystals. 


; SOURCE: Poznan, Uniwersytet. Zeszyty naukowe, no,.39. 
Matematyka, fizyka, chemia. no.5. 1962. 171-203 


TEXT: This theoretical paper is concerned with low temperatures - 
‘and arbitrary magnetic fields. The Holstein-Primakoff method 
(Phys. Rev., 58, 1940, 1098) is generalized to the case of an 


' arbitrary angle between the magnetic field and the spontaneous 


. Magnetization vector. Ferromagnon-phonon interactions are 


| neglected, It is shown that in the case of only spin excitation, | 
: the method of N.N,Bogoliubov and S.W.Tiablikov (Zurn. Eksper. 4 


|: Tiecor Fiz., 19, 1949, 251 and 255) is equivalent to the spin 
'' representation, The generalized Holstein-Primakoff method is 
i then used to calculate the spin wave energy, the free energy and 


'! the ground state energy of single-domain ferromagnetic single 


crystals. Exchange, pseudo-dipole and pseudo-quadrupole : 
' interactions are taken into account, The calculations are carried: 


-; out for seven types of cubic and hexagonal lattices, 
i Card 1/2 , 
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Aiming at the solution of the Klodawa problemsstartof preliminary 
experimental installations; meaning of complex processing; hy- 
drogen chloride as a still open problem, Przegl techn 84 no.37: 
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a 
Metallurgical News - Desulfurization of Pig Iron 
Outside the Blast Furnace with Solid Desulfurizing 
Agents 


Hutnik, 1959, Nr 5, pp 292-212 (Poland) 


The following solids are used in the desulfurization 
of pig iron: Cad, Cacog, Can, Cac, o These substan- 


ces have the advantage that they react with liquid 
iron and the product of the reaction also appears in 
solid state. If well powdered and mixed with the pig 
iron, these substances also react more rapidly than 
liquid slag. They also have the following advantages: 
unlike liquid slag, they do not corrode the heat-re- 
sistant of furnaces and they can easily be separated 
from the pig iron. Again, their reactions do not pro- 
duce noxious fumes as is the case during desulfuriza~ | 
tion with alkaline compounds. The author then discu 
ses in turn and in detail the four methods of ee 
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desulfurizing pig iron. In the experiments (for pur- 
poses of comparison) the pig iron used contained the 
game amount of sulfur in each case and also the same 
amount of desulfurizing agent was used in each case. 
Tt was found that the desulfurizing potential of the 
four compounds depended more on the amount of sulfur 
present in the pig iron than on the amount of desul- 
furizing agent used. (See table 10). From the data 


obtained it is seen that where only small amounts of 
sulfur are present (0.03%), the best desulfurizing 


agent is CaCO, (despite the fact that carbon dioxide, 
an oxidizing Agent, is given off during this reaction) 
followed by Cad, Cal. and CaCNy « Put with a larger 


amount of sulfur in the pig iron (9.06%) these roles 
are reversed, the best desulfurizer being Cac0O,, fol- 
lowed by CaC,, Ca CN, and Cad. One of the problems 
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studied during this process was the effect of the 
amount and type of desulfurizing agent used on loss 

of temperature of the pig iron during desulfurization. 
Table 11 gives the results of these tests and shows 
that Caco, followed by cacn, cause the greatest losses 


of temperature. The author stresses that in conside- 
ring methods of desulfurization with solids and their 
possible application in the Polish industry, one must 
keep in mind also such factors as the cost of instal- 
ling the necessary equipment and the economic feasibi- 
lity of the project. Desulfurization by the Kalling 
process ( Swedish) i.e. with CaQ0, makes it possible 
to obtain metals with minimum sulfur content. However, 
the revolving vats needed in this process and the 
auxiliary equipment involved would preclude its adop- 
tion in Poland, firstly because of the costs involved 
Card 3/6 and secondly because the Polish overcrowded plants 


Va 
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just do not have enough flocr space to accomodate all 
the apparatus needed. However, this process may pro~ 
fitably be used where small quantities of pig or cast 
iron are to be desulfurized. Special attention must 
be paid to the method where the desulfurizing agent 
is introduced into a bath in a stream of gas. The 
authors discuss two such methods. In the first, the 
desulfurizing agent is introduced through a jet dip- 
ped into the bath from above, in the second it is 
introduced from below, but this process is much more 
costly requiring the use of special convertor-—type 
ladles. The first of these methods is now being ex- 
tensively tested at the Institute of Tron Vetallurgy 
in Gliwice with regard to its possible future appli- 
cation in the Polish industry. In the method thought 
fittest for adoption, the desulfurizing agent, Cac, y 
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